| INTRODUCTION
Whilst pelvic pain in the young female is a common presentation, isolated fallopian tube torsion (IFTT) is a rare cause that is often diagnosed at surgery. We present a case of a 29-year-old woman with IFTT and a past history of ruptured appendicitis. The pathogenesis of this condition is thought to be due to a venous or lymphatic obstruction. The sonographic "whirlpool sign" has been described as pathognomonic for this condition; however, it can be difficult to visualise when compared with that of adnexal torsion. The lack of specific clinical signs, biochemical markers, and imaging findings associated with IFTT often necessitates diagnostic laparoscopic surgery to make the correct diagnosis. Sonographic features of this condition include: a normalappearing uterus and ovaries, a dilated fallopian tube with an oedematous wall, and an elongated cystic mass with variable endoluminal linear projections.
| Case description
The patient was a nulliparous 29-year-old Caucasian female who was transferred to our tertiary centre from another hospital after presenting with severe central abdominal pain, nausea, and vomiting of less than 24-hour duration. Symptom onset had occurred the preceding day and was reported as a central dull abdominal pain initially of low severity that escalated despite simple analgesia. Three episodes of vomiting had preceded the hospital presentation. There were no reported subjective fevers, urinary symptoms, per-vaginal bleeding, and bowel motions were typical. There was no previous history of sexually transmitted infections and the last menstrual period commenced 20 days prior on a regular 28-day cycle.
The patient was not on any regular medications, and past medical history was notable for an open appendicectomy some 15 years prior for perforated appendicitis.
Clinically, the patient was haemodynamically stable and afebrile, with all vital signs within normal limits. On examination her abdomen was nondistended, with pain to palpation being elicited in the right iliac fossa, associated with percussive, rebound tenderness, and voluntary guarding. Blood laboratory investigations were all within normal limits; specifically, inflammatory markers were not elevated, and a negative beta HCG was reported. Full ward test of a urine specimen was also unremarkable.
A bedside transabdominal ultrasound by an emergency physician was documented as normal.
Initial management measures included antiemetics, intravenous morphine, and intravenous fluid replacement. The uterus and left ovary were unremarkable in appearance. The differential diagnosis of IFTT was considered preoperatively; however, definitive diagnosis was unable to be made from ultrasound alone.
| Ultrasound examination

| Management
The patient was transferred to theatre with the ultrasound diagnosis of hydrosalpinx and escalating pain despite analgesia. At laparoscopic surgery, the right fallopian tube was found to be grossly dilated from mid-portion to the fimbrial end, with a dark purple ischaemic hue and evidence of torsion around a pedicle of fallopian tube ( Figure 5 ).
The right ovary was of normal appearance and adherent to the right pelvic sidewall. Fine adhesions were seen covering the right ovary and in the ovarian fossa ( Figure 6 ). Thick vascular adhesions were noted in the midline anterior abdominal cavity just superior to the bladder and from omentum to the left pelvic sidewall. Adhesions were 
| DISCUSSION
IFTT is a rare and challenging diagnosis. In a recent retrospective analysis of 27 cases of IFTT by Raban et al, the correct diagnosis was made in less than 30% of cases prior to surgery. 1 The incidence of IFTT in Australia is not known; however, the annualised international incidence of IFTT has been reported as approximately one in 1.5 million. 2, 3 Women in their reproductive years are at most risk, with few case reports of IFTT occurring prior to menarche. 4 Common differentials for this IFTT include appendicitis, ruptured ovarian cyst, ectopic pregnancy, pelvic inflammatory disease, nephrolithiasis, pyelonephritis, colitis, and necrosis of a leiomyoma. (Table 1) . [8] [9] [10] In this case report, the histology of the right fallopian tube specimen indicates the presence of a dilated cystic 
FIGURE 6
The right ovary is visualised by reflecting the isolated fallopian tube torsion medially. The ovary appears of a normal size and colour, however, is adherent to the pelvic sidewall with fine adhesions (arrow), which were also noted in both ovarian fossae and the pouch of Douglas The "sonographic whirlpool sign" has been described as a specific sign for tubal torsion. In the presence of a normal ovary with dilated ipsilateral fallopian tube, actively looking for a soft tissue mass of concentric rings near the fallopian tube would result in a positive whirlpool sign. 13 The authors of the "whirlpool sign" note that as compared with that seen in the ovarian torsion, the concentric mass is not very big or obvious and advocates a rocking movement of the endovaginal probe over the area to help with the diagnosis. 13 These movements were not well tolerated in this case because of degree of tenderness elicited by such technique. This sign is not always detectable, especially when a mass is present. 14, 15 A retrospective analysis of 27 cases of IFTT noted that whirlpool sign was noted in only six cases; however, in only 10 of the cases, there was dedicated evaluation for this sign. 1 This study recommended that the sonographic whirlpool sign should be looked for in cases of abnormal adnexal findings and a normal-appearing ipsilateral ovary when lower abdominal pain was a presenting symptom. Valsky et al with their retrospective case series of adnexal torsion demonstrated that including as routine, the assessment of the presence of the sonographic whirlpool sign significantly improved the true positive predictive value of this diagnosis (90.0% vs 55.2%, P < 0.005). 16 Given visualisation of this sign will provide a definitive diagnosis of this challenging condition, careful scanning of the adnexa by the sonographer is warranted. It has been suggested that the correct evaluation of the adnexa commences at the interstitial tubal segment and extends towards the fimbria. 17 In this case, the whirlpool sign could not be visualised on retrospective analysis of stored longitudinal and transverse cine loops of the right adnexa, even after reviewing the operative findings.
Sonographic features of isolated tubal torsion include a dilated tubular structure with folded configurations and thickened echogenic walls. 18 Linear echogenic projections extending into the lumen are thought to correlate with the wrinkled nature of the fallopian tube epithelium ( Figure 2) . 19, 20 The presence of these linear echogenic bands in a fusiform cystic structure is pathognomonic for confirming that the cystic structure is indeed the fallopian tube. Despite this, conclusive ultrasound evidence for IFTT in the absence of the whirlpool sign is elusive. A retrospective case series of 17 surgically proven IFTT indicated that none of the cases were diagnosed preoperatively and that failure to consider this condition at presentation contributed to delayed diagnosis and subsequent salpingectomy. All cases from this series had presented with lower abdominal pain and had a cystic adnexal mass on ultrasound. 11 The role of the sonographer is highlighted in this case series in considering the differential of IFTT when a painful cystic adnexal mass is present.
Other imaging findings that have been described to suggest the diagnosis IFTT include a midline hydrosalpinx that extended both superior and posterior to the uterus, and a hydrosalpinx that has interval change in position between imaging examinations when multiple modalities have been employed. 21 CT imaging has its utility when able to exclude appendicitis as a differential of pelvic pain. The CT features of IFTT are a dilated, thick-walled, and oedematous fluid-filled structure that is separate from the normal ipsilateral ovary. Attenuation coefficients greater than 50 HU indicate haemorrhage within the torsion. 7 The ability of MRI to detect haemorrhage as hyperintensity on T1-weighted fat- The only certain way to diagnosis of IFTT is with diagnostic laparoscopy or laparotomy allowing both diagnosis and treatment. Treatment includes detorsion of the fallopian tube, with the decision regarding need for salpingectomy dependent on degree of ischemia and/or gangrene visualised at time of surgery. 23, 24 Efforts to preserve the fallopian tube are made unless there is evidence of severe ischaemia, gangrene, malignancy, or the patient has completed her family. 
